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Prediction of global energy storage 
installation by 2040 

By A.A. Kebede,etc , ”A comprehensive review of 
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renewable energy sources grid integration “
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The Average Power and Energy Density Comparison of ESDs

By A.A. Kebede,etc , ”A comprehensive review of 
stationary energy storage devices for large scale
renewable energy sources grid integration “
Renewable and Sustainable Energy Reviews 159 (2202)

ESDs=
Energy storage devices



The Concept of ESFB(Energy Storage in Fluidized Bed)

Charge mode:
Electrical heaters① are set in bottom of
riser②. Particles are fed from the low-
temperature tank⑤, heated in riser and
then stored in the high-temperature tank④.
Air from the cyclone is ducted to the low
temperature fluidized bed in order to
recover heat from the air, and then it is
returned back to the inlet of riser .

Discharge mode:
The hot sand is fed from the high-
temperature tank to the riser in order to
heat air supplied from the bottom . The hot
air is then exported to outlet⑧ to working
equipment . The sand separated by cyclone
③ goes to extra heat exchanger⑥, where
heat exchange with fluid is made. The
heated fluid, such as steam, through outlet
⑦ to working equipment . The working
equipment maybe is a power generator or a
furnace .



Advantages of ESFB

ü Low cost, 

ü simple, Easy to handle

ü Inert, Eco-friendly

ü Large temperature range (up to 1000 °C)

ü High security

ü Robust

ü Strong to the input noise

ü Flexible

ü Applicable to be used in retired power plant

ü Applicable to be used in Supercritical CO2 power cycle
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Simulation of Heater in ESFB 
by Barracuda
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Numerical approach for fluidized bed
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Geometries of Heater in Fluidized Bed
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Calculation conditions
Temperature of Sand ａｔ exit:  Target=800ϴ
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Air Temperature
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Simulation Results: Average air Temperature

H
_

h
e

a
te

r

=
5

0
0
m

m

H
_

h
e

a
te

r

=
8
0
0

m
m

Average Air
Temperature[K]



Particle Temperature
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Pressure drop
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Conclusions

ÅSand in fluidized bed is proposed to storage exceed electricity .

ÅThe electrical heater can work well in fluidized bed. Numerical
simulation validates the feasibility of the proposed technology .

ÅThe temperature of heater can be decreased by extending the
surface of heater . The heat transfer coefficient is almost
independent on the length .

ÅThe pressure drop is larger for longer heater .


